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work, men being seconded for service as required. 
The Committee, however, expects such problems to be 
so numerous that the universities could give adequate 
help only if their scientific staffs were greatly enlarged. 
To secure this increase the Report adopts Lord Milner’s 
suggestion that research departments should be 
established at those universities to which the subject 
would appeal by local interests or environment. Lord 
Milner has promised that if the universities would 
endeavour to collect funds from local industries for 
such departments, the Colonial Office would support 
the appeals by testifying that the establishment of new 
chairs and the enlargement of the professorial staffs in 
the departments of science throughout the universities 
would be a great and permanent service to the Empire. 

Sir Walter Fletcher, in a reservation appended to 
the Report, regrets that its proposals regarding appeals 
for such endowments are so indefinite. He remarks 
that it leaves untouched the practical questions as 
to “ Who will make the appeal ? What appeal ? By 
what mechanism or in what modes ? And on what 
occasions ? ” He says that no steady cultivation of 
university resources for the ends proposed can be 
effected without a general scientific staff, and recom¬ 
mends a special advisory committee in each of the de¬ 
partments of science concerned. Sir Herbert Read 
replies to this criticism, in a covering letter annexed to 
the Report, that the Colonial Office has already the 
help of adequate advisory committees, and that in 
some subjects there are, indeed, too many. Thus, 
dealing with tropical medicine there are the Tropical 
Diseases Bureau, the Tropical Diseases Research Fund 
Committee, the Advising Medical and Sanitary Com¬ 
mittee for Tropical Africa, and the Schools of Tropical 
Medicine in London and Liverpool. Sir Herbert Read 
remarks that in this case the machinery should be 
simplified and not enlarged ; but, despite this ex¬ 
perience, the establishment of scattered research in¬ 
stitutes is the system which the Committee recom¬ 
mends. Laboratories for special researches attached 
to university departments are subject to the risk 
of lack of continuity between the work of one pro¬ 
fessor and that of his successor. This drawback may 
be reduced by the establishment and endowment of 
research chairs to superintend such laboratories ; but, 
even if the funds could be obtained, such chairs 
might soon outlive their usefulness owing to changed 
industrial conditions. 

The establishment of these independent research 
institutes might prove an extravagant method of con¬ 
ducting much of the ordinary research necessary for 
colonial development. A central institution, which 
could call on the university staffs to help with special 
problems, might be a far more economical method 
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of organising this work. There is already such an 
institution—the Imperial Institute. The Report does 
not mention it, though reference is made to its work, 
for a letter by Lord Milner which is printed with the 
Report, illustrates the great economic value of scientific 
investigation by the discovery of the Udi coalfields in 
Nigeria, which was due to a survey organised by the 
Imperial Institute under a man whom it enlisted. 
The Imperial Institute is under the management of 
the Colonial Office, and its extensive laboratories, staff, 
and resources should be available for the investigation 
of problems connected with economic biology, geology, 
and mineralogy, in any part of the Empire which has 
not adequate scientific departments of its own. As 
the Committee was appointed to consider the relations 
of the universities to research, the Imperial Institute 
may have seemed outside its province, Its scheme is, 
however, attended by the danger of overlap of the kind 
which, as Sir Herbert Read remarks, has already de¬ 
veloped not only between different independent de¬ 
partments, but also between all the proposed research 
institutes and the Imperial Institute, which was founded 
expressly to investigate the economic resources of the 
British Empire overseas. 


A Monograph on Wheat. 

The Wheat Plant: A Monograph. By Prof. J. Percival. 

Pp. x + 463. (London : Duckworth and Co., 1921.) 

635. net. 

ROF. PERCIVAL’S monograph fills one of the 
many great gaps in English agricultural litera¬ 
ture by providing, for the first time in our language, 
a comprehensive account of the wheat plant, the most 
important of the cereal crops. Some idea of the 
magnitude of the work involved in the production of 
this book is derived from a statement in the preface 
that it is based on the study of what is “ probably the 
most representative collection in existence,” since it 
“ includes all the races of wheats, numbering nearly 
2000 forms derived from almost all wheat-growing 
regions of the world,” whilst a brief glance at any 
section of the book is sufficient to convince the reader, 
especially perhaps the reader familiar with the crop, 
that this study has been peculiarly exhaustive. 

Part 1 is devoted to the results of investigations 
on the morphology, anatomy, development, and growth 
of the wheat plant. When the importance of the crop is 
taken into consideration the existing literature on 
these subjects is singularly scanty, and the detailed 
accounts, covering some 140 pages, will save trouble 
to many future investigators. Further information 
on the cytology of the chief races of wheat and on the 
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details of fertilisation is still required ; but, apart from 
this, we now possess sufficient knowledge of the minute 
structure and of the development of the wheat plant 
for most purposes. 

The greater portion of Part 2 consists of a series 
of chapters dealing with the classification of the numer¬ 
ous “ forms,” many of which the author has had under 
observation for as many as twenty years. At the 
outset two wild species, Triticum aegilopoides, Bah, and 
T. dicoccoides , Korn., are recognised, together with 
eleven “ races ” or cultivated species. Eight of the 
latter, the small Spelt, Emmer, Macaroni, Polish, Rivet 
wheat, Bread wheat, Club wheat, and large Spelt, are 
well-known races ; whilst three, T. orientale , Khorasan 
wheat, T. pyramidale , Egyptian cone wdieat, and T. 
sphaerococcmn, Indian dwarf wheat, are new creations. 
The first of these consists of a couple of Emmer-like 
varieties, differing only in awn-colour, which are 
characterised by the possession of long glumes and 
grain. The second consists of a group of five Egyptian 
wheats coming close to the Rivet wheats in most of 
their characteristics, and in leaf colour, shortness of 
straw, and ear shape strongly reminiscent of segregates 
from crosses between T. turgidum and T. vulgare. 
The third is an equally small group of round-grained 
forms coming near T. compactum. The further sub¬ 
division of these races into “ varieties ” follows the 
well-known system in Kornicke and Werner’s “ Hand- 
bucli des Getreidesbau.” 

But this system is not slavishly adhered to, and 
here and there noteworthy departures are made from 
it. For instance, several forms placed by Kornicke 
in T. durum are rightly transferred to the Emmer 
group, T. dicoccum. Persian Black, too—a form 
which has puzzled more than one systematist—is also 
placed in this group, to the satisfaction of those 
interested in the genetics of this important mildew- 
resisting wheat. 

In the smaller groups the sub-division of the varieties 
into forms is a comparatively simple matter, but 
difficulties occur in the large races, such as T. vulgare. 
If, by way of example, one takes the first of the beard¬ 
less varieties of the bread wheats, T. v. albidum, one 
finds detailed descriptions, under either a name or a 
number, of a dozen forms from various parts of the 
world, supplemented by excellently reproduced photo¬ 
graphs of the more distinct types. But the forms 
themselves are capable of further sub-division. Under 
the description of Wilhelmina, for instance, is the state¬ 
ment : “ Similar to this is Willem I. from Holland, 
Victor, Stand Up, Essex hybrid. . . .” Some of these 
are almost unquestionably synonymous, whilst some 
are distinct wheats, and a classification failing to differ¬ 
entiate these will disappoint many who grow wheat. 

NO. 2734, VOL. 109] 


But, whatever the needs of the wheat-grower for 
a still finer differentiation of forms, one feels that the 
day for these elaborate descriptions is passing and that 
it is unlikely that many attempts will be made in the 
future to bring together and catalogue the world’s 
numerous wheats. Even now, when the subject of 
wheat-breeding is in its childhood, the geneticist foresees 
the possibility of an accession of new forms which v'ould 
reduce Prof. Percival’s collection to the dimensions of 
a dwarf. Such a feature as the winged glume figure in 
Plate 179 is known to him- only in one form. But it is 
inherited as a unit character, and though scores of 
forms with similar glumes are in existence at the Plant- 
Breeding Institute at Cambridge, many more could 
easily be raised. Much the same is true of that still 
rarer feature, the purple colour of the grain, seen in 
T. d. arraseita , which has in the hands of the hybridist 
given rise to a series of purple-grained Macaroni and 
Polish wheats, in addition to other forms of Emmers. 
To cope with such a “ flora,” the systematist of the 
future will probably have recourse to brief formulae 
expressing the genetic constitution of each form—a 
system which would have many of the merits of that 
used in the classification of bacteria. 

The systematic portion of the monograph is followed 
by a chapter of considerable interest on the origin 
and relationship of the races of wheat. Evidence from 
various sources—archaeological, ecological, pathological, 
genetical, etc.—is skilfully marshalled to show' their 
probable lines of development. The story is too long 
to discuss within the limits of a review, but Prof. 
Percival’s conclusions on the origin of the bread wheats 
( T. vulgare ) are too interesting to pass over. At 
present, as is well known, no wild species even sugges¬ 
tive of this group has been found. A study of the 
morphology of the wild and cultivated w'heats has led 
the author to the conclusion that “ there is not nor 
has there ever been a prototype of the bread wheats.” 
And further : “ The characters of T. vulgare and its 
allies appear ... to be those of a vast hybrid race, 
initiated long ago by the crossing of wheats of the 
Emmer series with species of Higilops.” It so happens 
that many crosses have been made between the reputed 
VEgilops parents, PE. ovata and M. cylindrica, and forms, 
from practically all the races of wheats ; but such 
crosses yield, at the most, sterile hybrids. The signifi¬ 
cance of this fact is recognised, but disposed of by the 
assumption that natural hybrids between the wild 
yEgilops and the Emmer prototype are more fertile 
under their native climatic conditions than in Central 
or Western Europe. 

A chapter on yield follows a useful summary of 
most of the more important literature dealing with 
the hybridisation and improvement of wheat. In this 
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the effects of soil, cultivation and manuring, seed rate, 
variety, time and methods of sowing, and size of grain 
are considered. 

One can but regret that it is not followed by a chapter 
on quality, in which the effects of these factors on the 
milling and baking properties of the bread wheats is 
brought under review. Such a chapter would be 
peculiarly welcome to both wheat-breeders and millers, 
even if it did no more than summarise the scattered 
literature on the subject. It would, moreover, go 
some way to justify the statement on the wrapper of 
the book that it is “ essential to . . . plant-breeders 
and millers.” Prof. Percival will lay workers on both 
these subjects under a still greater obligation if such 
an addition is made when a new edition of this useful 
volume is called for. R. H. B. 


The Subjectivity of Psychology. 

The Psychology of Everyday Life. By Dr. James 
Drever. Pp. ix+164. (London: Methuen and 
Co., Ltd., 1921.) 6 s. net. 

HE present generation is witnessing a sustained 
and persistent effort to raise psychology to 
the status of a science. Hitherto it has been a part of 
philosophy, and it is felt by psychologists that success 
depends wholly on their being able to detach it. There 
is something curiously instructive in the fact that the 
task is avowedly difficult. It is curious because the 
data of psychology are more immediate than any other 
data of science, and for that reason alone we should 
expect them to be the most easily known and the most 
susceptible to treatment. But the instructive thing 
is that this very intimacy of our relationship with the 
data militates against scientific treatment. All the 
trouble in regard to the matter arises from the fact 
that the objects of a science of psychology are more 
difficult to abstract from the subject of experience, 
more difficult to reify or set up wdth an independent 
status of their oivn, than are the objects of any recog¬ 
nised science, mathematical, physical, or biological. 

This is obvious at once if w'e compare psychology 
with its nearest neighbour in the hierarchy, physiology. 
We have no trouble in presenting the functions of 
anatomical organs, and the processes of secretion, 
circulation, innervation, and the like, as objective. 
They are capable of mechanistic interpretation in 
complete detachment from anything which depends 
on the experience of the subject, although we are 
ready to acknowdedge that without such experience 
the apparent purpose of the mechanism would be 
wanting. But when we try in the same way to present 
instincts, impulses, emotions, feelings, memory, wishes, 
trains of reasoning, we seem to be in a peculiar 
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difficulty, for it is impossible to avoid not merely 
subjectivity, but a certain vexatious personal and 
individual subjectivity. Yet there is no obvious 
reason for this, and the more we reflect the more 
we are driven to recognise that while we know' as 
matter of fact that it is so, we do not know and are 
unable to imagine the reason why it should be so. 

The difficulty goes back at least to Berkeley. It 
is quite easy to imagine perfect cubes and circles 
and other geometrical figures existing entirely inde¬ 
pendently of the mind which knows them and to found 
a science on the assumption that they may or do so 
exist. The same is true in some measure of all the 
physical and biological sciences. But a wish, a pain, 
a thought, absolutely refuse to be detached, and will 
not let us imagine an abstract existence for them 
independently of the subject. Now Berkeley’s conten¬ 
tion was that every object of knowledge is in the same 
case, and therefore the physical sciences have no 
advantage over psychology. This, however, gives no 
satisfaction to the modern psychologist, for whatever 
be the truth of Berkeley’s doctrine he knows that 
physics and biology possess at least a practical advan¬ 
tage which is lacking to psychology. 

The little manual by Dr. Drever, which is the 
occasion of this reflection, is an excellent classification 
and general survey of the nature of the entities with 
which the modern science of psychology is attempting 
to deal. What seems to qualify the author for his 
task is his thorough knowledge of the older and philo¬ 
sophical treatment of the subject, in particular with 
its treatment in books like Descartes’s “ Les Passions 
de l’Ame ” and Malebranche’s “ Recherche de la 
Verite.” Dr. Drever is in thorough sympathy with the 
scientific end, and is working towards it, yet with full 
consciousness and complete understanding of its origin 
in philosophy. 

H. Wildon Carr. 


The Study of Earthquakes. 

A Manual of Seismology. By Dr. Charles Davison. 

(Cambridge Geological Series.) Pp. xii + 256. 

(Cambridge: At the University Press, 1921.) 

2i5. net. 

IME was when the meaning of seismology was 
clear and unmistakable; it was the study 
of earthquakes, and by earthquakes was meant the 
disturbance which could be felt, and, When severe, 
caused alarm and damage. It was known that there 
was a central area where the earthquake was most 
severe, fringed by zones of decreasing violence, until 
a region was reached where it was insensible to the 
unaided senses, though still recognisable by suitable 
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